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Supporting Materials and Methods Sequence alignments: We determined the reciprocal best-match BLAST hits between Drosophila and human cyclins (Table   S1 ). BLAST searches were conducted with each of the Drosophila cyclins listed below to identify the top matching human cyclins.
In cases where a gene had multiple protein isoforms, the longest isoform that had a cyclin domain was used. The top matching human proteins were then used in BLAST searches against the Drosophila melanogaster annotated proteins and the top matching protein was identified. Reciprocal best-match BLAST hits are listed in Table S1 . An example of how reciprocal best-match hits are interpreted is as follows: Human CCND1, CCND2, and CCND3 are the human proteins most similar to Drosophila CycD, and Drosophila CycD is the Drosophila protein most similar to human CCND1, CCND2, or CCND3, according to BLAST.
Multiple sequence alignment was performed using ClustalX version 2 (LARKIN et al. 2007; THOMPSON et al. 2002) . Pair-wise percent identity was determined by dividing the number of identical sites in the alignment by the length of the alignment, including gaps and unaligned ends. The dendrogram shown in Figure S1A was constructed using ClustalX with the neighborjoining algorithm. For Figure S1B , the reciprocal best-match BLAST hits between Drosophila CycY and proteins from several divergent species were aligned using ClustalW followed by manual corrections to improve identities. Only the top matching To identify proteins with similarity to CycY in more distant species, reciprocal best-match BLAST hits between Drosophila CycY and proteins in the species listed below were determined. The identified proteins were also determined to be reciprocal best-match BLAST hits with the human CCNY protein. For all of the identified proteins the sequence similarity with the human or Drosophila CycY proteins was restricted to the annotated cyclin domain (MARCHLER-BAUER et al. 2009 ) and immediate flanking regions, referred to as the "cyclin+" region in Figure S2 . The cyclin+ regions were aligned using ClustalW and a consensus sequence was determined by identifying residues that were found in >50% of the sequences ( Figure S2A ). The dendrogram shown in Figure S2B Yeast two-hybrid assays: Yeast two-hybrid assays (FIELDS and SONG 1989) were performed using the LexA system (GYURIS et al. 1993 ) and interaction mating assays (FINLEY and BRENT 1994) . Yeast strains and vectors, the protocol for one-on-one mating assays, and the reporter scoring methods were previously described (ZHONG et al. 2003) . All of the cyclins tested were expressed as activation domain (AD) fusions, whereas all of the Cdks were expressed as DNA-binding domain (BD) fusions. AD and BD strains were obtained from the arrays of LexA-based yeast two-hybrid clones previously described (STANYON et al. 2004 ).
TABLE S1
Drosophila-Human reciprocal best-match proteins a Mutants terminally arrested between pupal stages P1 and P14 (Table S2) were scored for metamorphosis defects (leg elongation, head eversion, or empty space inside the pupal case). -no defect; + mild defect; ++ moderate defect; +++ severe defect.
TABLE S4
CycY/Eip63E interaction specificity by yeast two-hybrid assay Interactions between activation domain (AD) -tagged CycY and LexA DNA-binding domain (BD)-tagged Cdks (top), or BDtagged Eip63E and AD-tagged cyclins (bottom) were tested by yeast two-hybrid mating assays. Activity for the two reporter genes, LEU2 and lacZ, was scored by the growth on plates lacking leucine (scale 0-3, where 0=no growth, 3=heavy growth) and blue color on X-gal plates (scale 0-5, where 0=white, 5=dark blue). (B) Alignment of Y cyclins from several species FIGURE S1.-CG14939 encodes a highly conserved Y-type cyclin. (A) Phylogenetic tree resulting from alignment of all Drosophila cyclins and cyclin-like proteins and their corresponding human orthologs. Blue dots at branch points indicate that the attached nodes (proteins) are reciprocal best-match BLAST hits between Drosophila and human (see File S1). Lengths of the horizontal lines between nodes and branch points indicate relative sequence similarity; e.g., the human and Drosophila Y-type cyclins (red line) are more similar to each other than are any other human and Drosophila cyclins except for CycC. (B) Alignment of Drosophila CycY and the most similar proteins from several other species. The sequences available for Nematostella and Trichoplax may be truncated because the genome sequences were still in draft form. Yellow or grey shaded amino acids are identical or similar, respectively, in at least 8 out of the 11 species shown, or 7 of 9 species where the N-and C-terminal sequences of Nematostella and Trichoplax appear to be missing. Blue-shaded amino acids in the D. melanogaster sequence are known to be phosphorylated in embryos (ZHAI et al. 2008) . Red-shaded serines, corresponding to S389 in D. melanogaster, are highly conserved and phosphorylated in both Drosophila and human CycY (BEAUSOLEIL et al. 2004; OLSEN et al. 2006; ZHAI et al. 2008) . The N-terminal region of H. sapiens CycY contains a putative myristoylation signal (green lettering), previously noted by Jiang et al., (JIANG et al. 2009 ), which appears to be conserved in many other species. All of the sequences contain the conserved cyclin domain (underlined), corresponding to amino acids 205 to 328 of Drosophila CycY; this domain is annotated in these sequences by the Conserved Domain Database (MARCHLER-BAUER et al. 2009 ) and corresponds to pfam (FINN et al. 2009 ), domain pfam:00134, "Cyclin_N", the N-terminal cyclin fold found in the cyclin superfamily. Dashes indicate gaps in the alignment. Asterisks in the D. melanogaster sequence indicate unaligned residues that were removed and are shown below the alignment; one sequence is histidine-rich and the other is glycine-rich, and neither appears to be conserved. The unaligned N-terminal region of the Monsiga brevicollis sequence is also shown below. Numbers above the lines indicate residue numbers for the Drosophila protein. Gene names are listed in File S1. Figure S2A (cyclin+). Only the top related protein from each species is shown. The length of the lines is proportional to sequence similarity. The lower cluster of Y-type cyclin domains and the upper cluster of A and B-type cyclin domains are separated by a relative distance of 9 (see scale bar for relative distances). FIGURE S3.-Developmental timing of CycY null mutants with and without a CycY genomic transgene. The development of 200 first instar larvae of each genotype was followed for 15 days. Genotypes shown include CycY E8 /+ and Df(2L)Exel6030/+ combined (A), CycY E8 /Df(2L)Exel6030 (B), CycY E8 /+; P{CycY} and Df(2L)Exel6030/+; P{CycY} combined (C), CycY E8 /Df(2L)Exel6030; P{CycY} (D). The percentage of first instar larvae (L1) that developed into wandering third instar larvae (w L3), pupae (P), and adults (A) on each day after egg deposition (AED) is shown. "+" stands for an Act5C-GFP-marked CyO balancer chromosome presumed to be wild type for CycY. FIGURE S5.-Developmental expression pattern of CycY. Total RNA was extracted from Drosophila tissues at the indicated developmental time points and mRNA levels of CycY were determined by quantitative real-time PCR (qPCR) as described in Materials and Methods. Expression was normalized to the mRNA levels of the internal control rp49.
